Expression of cytochrome P450 3A7 in Escherichia coli: effects of 5' modification and catalytic characterization of recombinant enzyme expressed in bicistronic format with NADPH-cytochrome P450 reductase.
Cytochrome P450 3A7 is the major P450 form present in fetal liver tissue and may be responsible for the detoxification of many drugs that reach the fetal circulation. We report the development of bacterial expression systems for P450 3A7. Maximal yields (up to 50 nmol P450/liter culture) were obtained with a construct in which the 5'-terminus of the 3A7 cDNA was modified to include the MALLLAVFL N-terminal sequence of recombinant bovine P450 17A (H. J. Barnes, M. P. Arlotto, and M. R. Waterman, Proc. Natl. Acad. Sci. USA 88, 5597-5601, 1991) and to incorporate several downstream amino acid substitutions derived from the P450 3A5 sequence. This sequence also appeared optimal for expression of P450 3A4 and 3A5. Recombinant P450 3A7 was partially purified using ion-exchange and hydroxylapatite chromatography and reconstituted with NADPH-cytochrome P450 reductase, cytochrome b5, and lipids. Activity comparable to that of P450 3A4 was demonstrated toward a number of procarcinogens. An alternative approach was used to further characterize recombinant 3A7 due to low yields of recombinant protein in the expression and poor recovery in the purification. P450 3A7 was subcloned into a bicistronic vector containing human NADPH-cytochrome P450 reductase and expressed in bacteria. Recombinant P450 3A7 coexpressed in bacterial membranes with NADPH-cytochrome P450 reductase showed similar levels of activity toward erythromycin (N-demethylation) and ethylmorphine (N-demethylation) to P450 3A4 and 3A5 expressed in the same system, whereas 3A7 was less active toward midazolam (1'- and 4-hydroxylation) and nifedipine (oxidation).